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: 10/628,085 


Applicant 
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: 3663 
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Docket No. 
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Confirmation No. 3521 



ARGUMENTS ACCOMPANYING PRE-APPEAL BRIEF REQUEST FOR REVIEW 

I. Status of Claims 

Claims 1, 2, 5-7, 9-12, 14-16, 18-23, 25, 26, 28-31, 33, 34, 36-38 are pending in this 
application, with Claims 1, 12, 21, 31 being the independent claims. An after-final 
amendment to claim 1 was not entered. In general, the claimed invention is directed toward a 
system and method detecting feults in a turbine engine. The fault detection system includes a 
sensor data processor that receives engine sensor data during operation and augments the 
sensor data by generating residuals from the sensor data and determining a rate of change of 
the residuals. The augmented data set is received by a fuzzy logic inference system that 
includes a plurality of membership functions. The fuzzy logic system fuzzifies the augmented 
data set using the plurality of membership functions and analyzes the augmented data set to 
determine a livelihood that a fault has occurred in the turbine engine. 
IL Rejections under 35 U,S,C. S 102 and 103 

Claims 1, 2, 5-7, 9, 10, 12, 14, 18, 19 21-23, 28, 29, 31, 36 and 37 were rejected under 
35U.S.C. § 1 02 as allegedly being anticipated by U.S. Patent No. 6,098,011 to Scott, 
hereinafter Scott . The Examiner stated that Scott discloses a fault detection system for 
detecting faults in an aircraft system. In response to this rejection, applicants filed a response 
that amended the claims and argued that the amended claims were patentably distinct. 

1 

PAGE 6/10 * RCVD AT 3/13/2006 8:04:52 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-3/2 * DN1S:2738300 * CSID:4803855061 * DURATION (mm-ss):03-32 



Mar/ 1 3. 2006 5.: 58PM . INGRASSIA FISHER & LORENZ PC 



No. 6956 P. 7 



Specifically, applicants argued that the fuzzy logic system described in Scott is not for fault 
detection, and instead the system described in Scott is "used to arbitrate between two sensed 
values. 

In response to these arguments, the Examiner issued a final Office action dated 
October 21, 2005. In this final Office action the Examiner maintained the previously made 
rejection, stating that Scott at columns 2 and 3 discloses sensing many parameters in a turbine 
engine, where each parameter of the many parameters is sensed by two sensors. The 
Examiner then alleged that when there is a difference in the sensed parameter between the two 
sensors, then a likelihood of a fault in the turbine engine is known to occur. Thus, the 
Examiner maintained the rejections made under 35 U.S.C. § 102 and 103. 
ILL Arguments 

Applicants submit Examiner is again tnischaracterizing the Scott reference, failing to 
give full weight to the limitations in applicants 5 claims, and that the applicants' claims are 
patentably distinct over Scott . Applicants submit that the Scott reference teaches a fault 
accommodation control system to accommodate faults in turbine engine sensors. However, it 
does not teach a fault detection system to detect faults within the turbine engines themselves. 

In the final Office action, the Examiner cited errors 28 and 38 9 described in column 3, 
lines 1 -65 of Scott in stating that Scott teaches a system that determines a likelihood that a 
fault has occurred. Apparently, the Examiner equated errors 28 and 38 of Scott with the 
determined "likelihood that a fault has occurred in the turbine engine" recited in applicants 
claims. Applicants disagree, and submit that because the errors 28 and 38 are not an 
output of the fuzzy logic system* and because they are not a determined "likelihood that 
a fault has occurred in the turbine engine", they cannot satisfy the claimed limitations. 

Applicants submit that the system described in Scott instead is used to arbitrate 
between two sensed values (see the abstract Scott) to determine a single value for a sensor 
from multiple sensors. See column 3, lines 52-62 of Scott which describes how the system is 
operable to generate a single output value from multiple sensors. The resulting single output is 
then submitted to the primary engine control algorithms for processing. For example, the 
output is used in the control of actuators on the engine. See FIG. 1 of Scott as one example. 
Thus, the errors 28 and 38 described in Scott are not a determined likelihood that a fault has 
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occurred", nor are they in any way used to determine the likelihood of a fault. 

Regarding the Examiner's specific allegations in the final Office action, the fact that 
columns 2 and 3 disclose sensing many parameters is irrelevant if those parameters are not 
used to detect faults in the turbine engine. Furthermore, the Examiners hypothesis that when 
"there is a difference in the sensed parameter between the two sensors, then a likelihood of a 
fault in the turbine engine is known to occur" is also irrelevant because fuzzy logic system of 
Scott fails to use that difference to determine the likelihood of a fault Finally, the Examiner's 
statement that the '"magnitude of the error is determined by making reference to a table of 
stored data, and afterward a decision is made based on the magnitude of the error sensed" is 
also irrelevant because the decision made is not a decision of "detecting a fault". Instead, the 
decision made from a table determines how to use the sensed values — e.g^ whether to use an 
average of sensed values, the higher of the sensed values, or the lower the sensed values. See 
column 3, line 59 to column 4, line 13 of Scott . 

Furthermore, the errors 28 and 38 determined Scott are not determined by fuzzy 
logic system— ^they are instead used as inputs to that system. Again, applicants submit that 
FIG. 2 of Scott clearly shows a system where the difference between two sensor values is 
calculated by the comparator 24, an absolute value of the difference is generated by absolute 
value operator 26. The output of the absolute value operator 26 is defined as "first signal 28 
which is the absolute value of the difference between sensors A and B." This difference 
signal is referred to as the "first error 28". See column 2, line 62 to column 3, line 3 of Scott . 
That first error 28 is then used as an input to the fuzzy logic algorithm 40. The first error 28 
is thus not an output from the fuzzy logic algorithm 40 indicating an error, as was alleged by 
the E xamine r. Thus, the first error 28 is not the result of a fuzzy logic system analyzing the 
augmented data set to determine a likelihood that a fault has occurred in the turbine engine. 

Instead, the first error 28 is used with the second error 38 as inputs to the fuzzy logic 
algorithm 40, which in turn generates a numerical output 42 that represents "the graded 
memberships of the first error 28 and the second error 38 as determined by the fu2zy logic 
look up table 40". See column 4, lines 25-28 of Scott . These graded memberships are then 
used to generate a "preselected weighted average of the two sensed values". See column 4, 
lines 33-35 of Scott . Specifically, the portion 48 uses the graded memberships to <A to create a 
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single output value 58 for use as the compressor discharge pressure parameter in question". 
See column 4, lines 33-44 of Scott . Thus, the output of the fuzzy logic algorithm 40 in Scott 
is used generate a stogie output value for the parameter in question. The fuzzy logic 
algorithm 40 in Scott is not used to analyze an augmented data set to "determine a likelihood 
that a fault has occurred in the turbine engine" as recited in applicants amended claim 1, and 
similarly recited in claims 12, 21 and 3 1. 

In summary, because the errors 28 and 38 are not an output of the fuzzy logic system, 
and because they are not a determined likelihood that a fault has occurred in the turbine 
engine, they cannot satisfy the claimed limitations, and claims 1, 12, 21 and 31 are patentably 
distinct over Scott* 

Furthermore, the Examiner has failed to address several significant limitations in the 
independent claims. For example, amended independent claim 1 recites that the sensor data 
processor augments the sensor data by "generating residuals from the sensor data and 
determining a rate of change of the residuals". Claim 12 recites similar limitations of 
"determining the slope of the residuals**. . Claims 21 and 31 include similar limitations. In the 
Office action, the Examiner failed to specifically address the limitation of "generating 
residuals 9 ' and "determining a rate of change of the residuals". Applicants can find no 
teaching of "determining a rate of change of the residuals** and using the rate of change as part 
of an augmented data set which is fuzzified and analyzed to determine a likelihood that a fault 
has occurred in the engine. 

For all these reasons, applicants submit that amended independent claims 1, 12, 21 and 
31 are patentably distinct over Scott . Furthermore, as claims 2, 5-7, 9-1 1 depend from and 
include all the limitations of claim l t claims 14-16, 18-20 depend from and include all the 
limitations of claim 12, claims 23, 25, 26, 28-30 depend from and include all the limitations 
of claim 21 and claims 33, 34, 36-38 depend from and include all the limitations of claim 31, 
they are also submitted to be patentably distinct over the cited references. 

Furthermore, many of the dependent claims include limitations not found in Scott . For 
example, claim 2 recites that the sensor data processor "augments the sensor data by 
determining a rate of change of the sensor data**. Applicants can find no specific teaching 
determining a rate of change of the sensor data and using the rate of change as part of an 
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augmented data set which is fuzzified and analyzed to determine a likelihood that a fault has 
occurred in the engine. Applicants note that the Examiner failed to reference any specific 
portion of Scott as teaching this feature. 

With regard to claim 1 0, claim 10 recites that fuzzy logic inference system further 
aggregates outputs of the plurality of rules and defiizzifies the aggregated output for input into 
a diagnostic system. Applicants can find no teaching of any aggregated output of the fuzzy 
logic system into a diagnostic system. Claims 18, 29 and 36 include similar limitations, and 
claims 1 1, 19, 30 and 37 depend from these claims. Applicants again note that the 
Examiner failed to reference any specific portion of Scott as teaching this feature. 

With regard to claims 1 1, 15, 16, 20, 25, 26, 30, 33, 34 and 38, these claims were 
rejected under 35 U.S.C. § 103 as allegedly being unpatentable over Scott in view of Ling 
(U.S Patent No. 5,71 8,1 1 1). In this rejection, the Examiner admitted that Scott did not 
disclose the use of specifically recited sensors in those claims. However, the Examiner then 
stated that Ling discloses the use of these sensors in a turbine engine. Applicants respectfully 
disagree. While Ling does teach the use of the various sensors, applicants submit that Ling , 
like Scott fails to teach the use of these sensors in a fault detection system used to determine 
the likelihood that a fault has occurred in the turbine engine. Thus, applicants again submit 
that the independent claims are patentably distinct over the cited references. 
IV. Conclusion 

. In view of the foregoing, it is submitted that the Examiner's reliance upon Scott does 
not support rejection of claims and that the above-noted rejections should be withdrawn. 
Hence, Applicants request that the reviewing panel find that the present application is in 
condition for allowance. 



Respectfully submitted, 



INGRASSIA FISHER & LORENZ 



Dated: March 13, 2006 




S.Jared Pitts 
Reg. No. 38,579 
(480) 385-5060 
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